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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-frequency 
module which can bring out the characteristics of a 
semiconductor element for high frequency used for a power 
amplifying section to the maximum even -when the power 
amplifying section is integrated with a coupler and can be 
improved in efficiency. 

SOLUTION: This high-frequency module has the power 
amplifying section AMP which amplifies high-frequency input 
signals, and the coupler COP which is used for monitoring the 
output of the amplifying section AMP. The amplifying section 
AMP and coupler COP are matched to each other with an 
impedance of ≤50 Ω. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The RF module characterized by adjusting said power amplification section and said coupler with 
the impedance lower than 50 ohms while having a semiconductor device for RFs and having the power 
amplification section which amplifies a RF input signal, and a coupler for carrying out the monitor of the 
output from this power amplification section. 

[Claim 2] The high frequency module according to claim 1 characterized by having the high frequency switch 
which changes a transmitting system and a receiving system while dividing into each transceiver system two 
or more transceiver systems from which a passband differs. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the high frequency module which has the power 
amplification section which amplifies a high frequency input signal, and a coupler for carrying out the monitor 
of the output from this power amplification section about a high frequency module. 
[0002] 

[Description of the Prior Art] The spread of cellular phones in recent years is astonishing, and function of a 
cellular phone and improvement in service are achieved. And the proposal of a dual band cellular phone is 
made as a new cellular phone. This dual band cellular phone deals with two transceiver systems to the usual 
cellular phone dealing with only one transceiver system. Thereby, a user can choose and use a convenient 
transceiver system. 

[0003] In Europe in recent years, the cellular phone of the dual band method of GSM/DCS which has two or 
more transceiver systems from which a passband differs is examined. 

[0004] The circuit block diagram of a GSM/DCS dual band method is shown in drawing 7 . In the case of the 
GSM/DCS dual band method shown in drawing 7 , after amplifying with the power amplifier AMP100 or 
AMP200 by the side of Tx at the time of transmission, an electric wave is transmitted from Antenna ANT via 
the high frequency switch module ASM 1 which consists couplers COP100 or COP200 of through, a high 
frequency switch, and a branch circuit. 

[0005] On the other hand, at the time of reception, it is received from Antenna ANT, and an electric wave 
takes out through the high frequency switch module ASM 1, and is sent out to the power amplifier AMP300 
or AMP400 by the side of a receiving circuit (Rx). 

[0006] In the cellular phone of the above-mentioned dual band method, conventionally, the circuit was 
constituted by each transceiver system using the components COP100 and COP200 of dedication, i.e., 
couplers, and power amplifier AMP100 and AMP200, respectively, and since these components had taken 
adjustment with the impedance of 50 ohms, respectively, they were able to constitute the circuit only from 
connecting the components of each dedication. 

[0007] By the way, since the components of each dedication were used conventionally, enlargement of a 
device and high cost-ization had been caused. The part which can be common becomes advantageous 
using common components as much as possible ] to the miniaturization of a device, and low-cost-izing. 
Therefore, it is expected in the future that much more miniaturization and lightweight-ization progress, 
raising a function more. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the former, although a part of modularizations which 
are represented by the high frequency switch module corresponding to a dual band, for example were 
performed, since the high frequency switch module, the coupler, and each part article of power amplifier 
were mounted in a printed-circuit board, the further miniaturization and lightweight-ization had the problem 
of being difficult. 

[0009] Then, in recent years, carrying out the modularization of power amplifier, the coupler which 
distributes the output power of this power amplifier, the high frequency switch which separates the 
transceiver signal of a high frequency signal spectrally is proposed. 

[0010] In the former mounted in a printed-circuit board, the above-mentioned high frequency switch module 
and the above-mentioned coupler, and each part article of power amplifier In order to design so that each 
property may be satisfied, since design and commercial production are carried out independently, 
respectively, each is usually designed with the impedance of 50 ohms. Also when the coupler and each part 
article of power amplifier have taken adjustment by 50 ohms and it carries out the modularization of power 
amplifier, a coupler/the high frequency switch, etc., it is possible to take adjustment by 50 ohms. 
[0011] Here, the impedance matching of the conventional high frequency switch module, a coupler, and 
power amplifier is indicated to drawing 8 . In the both ends of power amplifier AMP, an impedance is 50ohms 
and was set to 50 ohms also at the both ends of the high frequency switch module ASM 1 and Coupler COP 
so that I might be understood also from this drawing 8 . 

[0012] That is, adjustment with Coupler COP and power amplifier AMP was performed by 50-ohm design, 
after connection, the matching circuit was added between a coupler and power amplifier, and constant 
adjustment of the Rhine length and chip capacitor of a matching circuit, or a chip inductor was performed so 
that Coupler COP, power amplifier AMP, each property, for example, output power, the consumed electric 
current, an insertion loss, etc. might be satisfied. 

[0013] If it sees in a detail about power amplifier AMP, as shown in drawing 9 , power amplifier AMP consists 
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of a semiconductor device MMIC for an input matching circuit and RFs, and an output matching circuit, and 
since the power amplifier AMP of the impedance which the load of the impedance MMIC which looked at the 
output matching circuit side from a3 between the semiconductor device MMIC for RFs and an output 
matching circuit, i.e., the semiconductor device for RFs, is several ohms, and saw the output side from b3 is 
50-ohm design, it is usually 50 ohms. 

[0014] However, although the impedance seen from a3 is several ohms In order for a power amplifier AMP 
simple substance to perform 50-ohm design, it must be made 50 ohms in b3. Since the load effect in the 
output matching circuit of power amplifier AMP is large, it becomes a narrow-band design. The insertion loss 
in an output matching circuit could not become large, and the property of the semiconductor device MMIC 
for RFs used for power amplifier AMP could not be pulled out to the maximum extent, but there was a 
problem that further efficient-ization could not be performed. 

[0015] And when the modularization of Coupler COP and the power amplifier AMP was carried out, a simple 
substance did not need to design SOohms that what is necessary is for the whole module just to design 
50ohms. 

[0016] Even if this invention unifies the power amplification section and a coupler, it can pull out the 
property of the semiconductor device for high frequency used for the power amplification section to the 
maximum extent, and aims at offering the high frequency module which can carry out [ efficient ]-izing. 
[0017] 

[Means for Solving the Problem] While the high frequency module of this invention has a semiconductor 
device for high frequency and having the power amplification section which amplifies a high frequency input 
signal, and a coupler for carrying out the monitor of the output from this power amplification section, it is 
characterized by adjusting said power amplification section and said coupler with the impedance lower than 
50 ohms. 

[0018] Since it has consistency with the impedance lower than 50 ohms according to the high frequency 
module of this invention, without considering impedance matching of a coupler and the power amplification 
section as 50-ohm design, respectively Since a load effect becomes small, a broadband design is attained as 
a result and the insertion loss of an output matching circuit becomes small in the output matching circuit of 
the power amplification section, The property of the semiconductor device for RFs used for the power 
amplification section can be pulled out to the maximum extent. In the former which combined a coupler and 
power amplifier alone, respectively, as compared with a coupler and the high frequency module which unified 
the power amplification section by 50-ohm design, respectively, the further miniaturization and 
efficient-ization can be attained further. 

[0019] Moreover, it is desirable to have the high frequency switch which changes a transmitting system and 
a receiving system while the high frequency module of this invention divides into each transceiver system 
two or more transceiver systems from which a passband differs. 
[0020] 

[Embodiment of the Invention] The block diagram of the high frequency module applied to this invention at 
drawing 1 is shown. The high frequency module of this invention Two or more transceiver systems from 
which a passband differs The high frequency switch SW for multi-bands which has the diode switch circuits 
SW1 and SW2 which change a transmitting system and a receiving system to the low pass filter LPF 2 and 
said each transceiver system for removing the branch circuit DIP 1 divided into each transceiver system, 
and a higher-harmonic signal, In order to carry out the monitor of the output of amplifiers AMP1 and AMP2 
and these amplifiers AMP1 and AMP2, it connects with Tx terminal side of the diode switch circuits SW1 anc 
SW2, and consists of couplers COP1 and COP2 corresponding to each passage frequency. 
[0021] In addition, the high frequency switch SW is used in order to switch the connection with the branch 
circuit DIP 1 which is the sending circuit Tx and common circuit corresponding to each system, and 
connection with the branch circuit DIP 1 which are a receiving circuit Rx and a common circuit in the 
portable telephone of a GSM/DCS dual band method. 

[0022] Moreover, the couplers COP1 and COP2 by the side of Tx take out a part of sending signal amplified 
by each amplifiers AMP1 and AMP2, and play the role which sends a feedback signal to an APC circuit. 
[0023] The high frequency switch SW of drawing 1 and the concrete configuration of couplers COP1 and 
COP2 are explained to drawing 2 . The 1st port P1 of the diode switch circuit SW1 connected with the 
coupler COP 1 by the side of Tx is connected to the anode of diode DAG1 . Moreover, the anode of diode 
DAG1 is grounded through the inductor LAG2 and the capacitor CAG4. 

[0024] Furthermore, the node of an inductance LAG2 and a capacitor CAG4 is connected to the control 
terminal VG 1 through the control resistance RG 1. Moreover, the cathode of diode DAG1 is connected to 
the 2nd port P2 of a branch circuit DIP 1. 

[0025] The end of the transmission line STL 1 is connected to this 2nd port P2, and the other end of this 
transmission line STL 1 is connected to the 3rd port P3 which is Rx signal output terminal. Moreover, the 
other end of the transmission line STL 1 is connected to the anode of diode DAG2, and the cathode of 
diode DAG2 is grounded through the capacitor CAG2 and the inductor LAG1. The parallel resonant circuit 
formed by the capacitor CAG2 and the inductor LAG1 here is bearing the role which controls the isolation 
between the 1st port P1 and the 3rd port P3. 

[0026] The coupler COP 2 by the side of Tx is similarly connected to the 4th port P4 of the low pass filter 
LPF 2 for removing a higher-harmonic signal. Moreover, the other end of a low pass filter LPF 2 is 
connected to the anode of the diode DAD 1 of the diode switch circuit SW2. 

[0027] Moreover, the anode of diode DAD 1 is grounded through the inductor LAD2 and the capacitor CAD 
4. Furthermore, the node of an inductor LAD2 and a capacitor CAD 4 is connected to the control terminal 
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VD1 through the control resistance RD 1. Moreover, the cathode of diode DAD 1 is connected to the 5th 
port P5 of a branch circuit DIP 1. 

[0028] Furthermore, the end of the transmission line STL 2 is connected to the 5th port P5, and the other 
end of this transmission line STL 2 is connected to the 6th port P6 which is Rx signal output terminal. 
Moreover, the other end of the transmission line STL 2 is connected to the anode of diode DAD 2, and the 
cathode of diode DAD 2 is grounded through the capacitor CAD 2 and the inductor LAD1. The parallel 
resonant circuit formed by the capacitor CAD 2 and the inductor LAD1 here is bearing the role which 
controls the isolation between a port P4 and a port P6. 

[0029] Moreover, the antenna terminal ANT is connected to the 2nd port P2 and the 5th port P5 through 
the branch circuit DIP 1, respectively. This branch circuit DIP 1 has the role which separates the frequency 
of two different systems, for example, the transceiver signal of a 900MHz band and the transceiver signal of 
a 1800MHz band. 

[0030] The branch circuit DIP 1 is formed here of the high-pass filter HPF 1 and capacitor C2 which pass a 
1800MHz band, the inductor L2, the low pass filter LPF 1 and capacitor C1 which pass a 900MHz band, and 
the inductor L1. 

[0031] And some of a branch circuit DIP 1, diode switch circuits SW1 and SW2, low pass filters LPF 2, and 
couplers [ at least ] COP1 and COP2 are built in the substrate. For example, the transmission lines STL1 
and STL2 which constitute the low pass filter LPF 2 and diode switch circuit for removing the high-pass 
filter HPF 1 which constitutes a branch circuit DIP 1, a low pass filter LPF 1 , and a higher harmonic wave, 
and couplers COP1 and COP2 are built in the substrate which comes to carry out the laminating of an 
electrode pattern and the dielectric layer. Moreover, chip type elements which constitute some of a branch 
circuit DIP 1, diode switch circuits SW1 and SW2, low pass filters LPF 2, and couplers COP1 and COP2, 
such as diode, are mounted on the substrate. 

[0032] The circuit diagram of the amplifiers AMP1 and AMP2 of drawing 1 is shown in drawing 3 , and the 
concrete configuration of drawing 3 is shown in drawing 4 . - ■ 

[0033] For example, in the dual method of GSM/DCS which is a European cellular-phone system, one side is 
[ another side ] the RF power amplification section AMP 2 for DCS in the RF power amplification section 
AMP 1 for GSM, these are compounded and Amplifier AMP is constituted. 

[0034] Amplifier AMP The semiconductor devices 3a and 3b for RFs (it may be hereafter called MMIC for 
RFs), Input matching circuit 2a for taking input-impedance adjustment of the RF input signal connected to 
these MMIC(s) 3a and 3b for RFs, and 2b, The output matching circuits 5a and 5b for taking adjustment to 
desired output characteristics connected to the electrical-potential-difference supply tracks 6a and 6b 
which supply an electrical potential difference to MMIC(s) 3a and 3b for RFs are provided. 
[0035] Input matching circuit 2a and 2b have the capacitor, the inductor, etc. 

[0036] On the other hand, the output matching circuits 5a and 5b have the output side microstrip line tracks 
7 and 10 which send out a different signal, and output side blocking capacitor C is connected among these 
output side microstrip line tracks 7 and 10 and output terminals 12 and 15. Output terminals 12 and 15 will 
be connected to drawing 1 and Tx terminal of drawing 2 . 

[0037] the output side microstrip line tracks 7 and 10 are independent about the output characteristics, for 
example, output power, the consumed electric current, etc., of the optimal request of impedance matching 
with the external circuit connected to output terminals 12 and 1 5 as a thing etc. — it is — as satisfied with 
coincidence, it is for taking adjustment, and these output side microstrip line tracks 7 and 10 are grounded 
through capacitor C21for output adjustment a, and C31a. 

[0038] Furthermore, in the output side microstrip line tracks 7 and 10, the electrical-potential-difference 
supply tracks 6a and 6b for impressing an electrical potential difference are connected to MMIC(s) 3a and 3b 
for RFs, and the tip disconnection distributed constant tracks (opening stub) 17a and 17b are connected to 
the electrical-potential-difference supply tracks 6a and 6b and juxtaposition. 

[0039] The amplifier AMP of this invention is formed in the dielectric substrate which has the specific 
inductive capacity of a predetermined value as two amplifiers AMP1 and AMP2 as specifically shown in 
drawing 4 . In the dual method of GSM/DCS which is specifically a European cellular-phone system, the A-B 
Mashita section is the RF power amplification section AMP 1 for GSM, and the upper part between A-B is 
the RF power amplification section AMP 2 for DCS. 

[0040] Amplifier AMP possesses the output matching circuit 5, in order to take adjustment to the input 
matching circuit 2 for taking input-impedance adjustment of a RF input signal connected to MMIC3 (3a, 3b) 
for RFs, a bias circuit 4, and desired output characteristics. As for the input matching circuit 2, the 
capacitor, the inductor, etc. are connected. 

[0041] in the output matching circuit 5, it is independent at MMIC3 for RFs about desired output 
characteristics, for example, output power, the consumed electric current, etc., etc. — it is — in order to 
take adjustment so that it may be satisfied with coincidence, the output side microstrip line tracks 7 and 10 
which are distributed constant tracks are connected, and these output side microstrip line tracks 7 and 10 
are grounded through capacitor C21for output adjustment a, and C31a. 

[0042] Furthermore, the tip disconnection distributed constant tracks 17a and 17b are connected to the 
output side microstrip lines 7 and 10. 

[0043] In 1800MHz, the frequency of the RF power amplification circuit AMP 2 for DCS of the upper part 
between A-B hits the twice as many frequency of 900MHz of the RF power amplification circuit AMP 1 for 
GSM as this. Although there are a higher harmonic by the side of GSM and a possibility that especially 2 
double wave may affect the 1800MHz higher-harmonic signal which is a fundamental wave by the side of 
DCS by interference, in this invention, it becomes possible to reduce a higher harmonic by establishing the 
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tip disconnection distributed constant tracks 17a and 17b in the output side microstrip line tracks 7 and 10. 
[0044] And in the output matching circuits 5a and 5b, between the output side microstrip line track 7 by the 
side of DCS, and the output side microstrip line track 10 by the side of GSM, the GND track 9 and the GND 
track 18 are arranged, and it has become the arrangement which reduces the output microstrip line 7 by the 
side of DCS and GSM, and interference between ten. these GND tracks 9 and 18 are formed in parallel — 
having — **** — two or more beer halls — the conductor connects with GND. 
[0045] The track length of the electrical-potential-difference supply tracks 6a and 6b and the tip 
disconnection distributed constant tracks 17a and 17b is made shorter than one fourth of the wavelength of 
the fundamental wave in a RF input signal. Since track length is shorter than the quarter-wave length 
instead of immobilization to the quarter-wave length of a fundamental wave, while being able to adjust the 
phase of a higher harmonic and being able to consider as disconjugation adjustment in the spurious 
frequency of the arbitration between a coupler and an amplifier, a small high frequency module can be 
obtained. 

[0046] And by this invention, as shown in drawing 5 , the design is performed so that the power amplification 
section AMP and Coupler COP may be adjusted with an impedance lower than 50 ohms, and the case where 
20-ohm design is performed is indicated bv drawing 5 . 

[0047] As for the power amplification section AMP and a coupler COP 1 , it is desirable to carry out 
impedance matching by the point that a load effect adjusts several ohms with a coupler few to 20-30ohm 
which is a load in the semiconductor device MMIC edge for RFs in the power amplification section. What is 
necessary is to shorten the track length of the output side microstrip lines 7 and 10 of the power 
amplification section AMP, and just to take adjustment, in order to make consistency have with such an 
impedance lower than 50 ohms. 

[0048] By the above high frequency modules, by designing adjustment with the power amplification section 
AMP and Coupler COP by 20 ohms That whose impedance seen from a3 of drawing 9 is several ohms is 
made in b3 not with 50ohms but with 20 ohms lower than 50 ohms. Compared with the case where the load 
effect in the output matching circuit of the power amplification section is the former of 50-ohm design, it is 
small, therefore the insertion loss in an output matching circuit becomes small, and the property of the 
semiconductor device for RFs used for the power amplification section can be pulled out to the maximum 
extent. 

[0049] Therefore, compared with the case of the former which combined a coupler and the power 
amplification section alone, respectively, and a coupler and the module article which unified the power 
amplification section by 50-ohm design, respectively, the further miniaturization and efficient-ization are 
realizable. 

[0050] In addition, various modification is possible if the high frequency module of this invention is range 
which is not limited to these and does not deviate from the summary of this invention. 

[0051] As he showed drawing 5 and drawing 8 , this invention person examined S1 1 in the output matching 
circuit of the power amplification section, and S21 property by circuit simulation about the case where 
adjustment with the power amplification section and a coupler is taken by 50ohm and 20ohm, and showed 
the result to draWine: 6 , while he unified and did the modularization of Coupler COP and the high frequency 
switch SW, as shown in the power amplification section AMP and drawing 2 which are shown in the above 
and drawing 3 . In addition, when 20ohms was adjusted, rather than the case of 50-ohm adjustment, the 
track length of an output side microstrip line was shortened, fine tuning of capacitor C21a and C31a was 
performed, and adjustment was taken. 

[0052] Consequently, when adjustment with the power amplification section and a coupler was taken by 20 
ohms, as compared with the case of the example of a comparison which adjusted a coupler and the power 
amplification section by 50 ohms, about 10dB of return loss has improved, and the low loss part near 1 GHz 
was large, and it was checked that broadband-ization is made. Furthermore the insertion loss in an output 
matching circuit is also small, and it was checked that the further miniaturization and efficient-ization are 
realizable. 
[0053] 

[Effect of the Invention] Since the impedance matching of a coupler and the power amplification section was 
adjusted with the impedance lower than 50 ohms according to the high frequency module of this invention, 
without considering as 50-ohm design, respectively, in the output matching circuit of the power amplification 
section, a load effect can become small, as a result, the insertion loss of an output matching circuit can 
become small, the property of the semiconductor device for high frequency used for the power amplification 
section can be pulled out to the maximum extent, and the further miniaturization and efficient-ization can be 
attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the block diagram showing the concept of the high frequency module of this invention. 
["Drawing 21 It is the circuit diagram of a high frequency switch and a coupler in the high frequency module oi 
drawing 1 . 

("Drawing 3] It is the circuit diagram of the amplifier of the high frequency module of this invention. 
fDrawing 41 It is the pattern plot plan of drawing 3 . 

fDrawing 51 It is the block diagram of the transceiver section in the communication equipment at the time of 
setting impedance matching of a coupler and the power amplification section to 20 ohms. 
fDrawing 61 It is the graph which shows S1 1 at the time of setting impedance matching of a coupler and the 
power amplification section to 50ohm and 20ohm, and S21 property. 

fDrawing 71 It is the block diagram of the transceiver system which has the conventional high frequency 
switch, a coupler, and power amplifier. 

fDrawing 81 It is the block diagram of the transceiver section in the communication equipment at the time of 

setting impedance matching of a coupler and the power amplification section to 50 ohms. 

fDrawing 91 It is the block diagram of the power amplification section. 

[Description of Notations] 

AMP1, AMP2 ... Power amplification section 

COP1, COP2 ... Coupler 

SW ... High frequency switch 
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fccfctf^ttWS©*^*^ > hBtftSftcCcXML 
[ooo9] -ec-c, ifi^tctoc^rtt. mtimm, c 

X4bT4C£#«*3ftTlr>4. 
[0010] ±El/fci«Bft^-f 

S^5ffi3fe©J*^(ctt, *Wti*»riWft6Wll 
fifths nrc^sfc*. fcofccDCD^tt^rSST^J: 5 
cctftw-stf 5^s>fcii^«-en-en*5 0 Qo^ot- 

50Qts^inrfcD, «*»*is, iiy'v, ism 
[001 1 ] e'er, 'ti&koy&m&^J y*-*^*- 

^•C, H8«:lB«-r5o C©B-83&>S>fcSj»3ft4cfc 
^&C. S^iftBSAMPOPSffi'Ctt-Y >tf-#>*#5 
OQt^D, illig^^^^a-Jl/ASMl, 
77COP0«-Cfc5OQ<!:3nt^c o 
[0012]fiP^, ^7^7COPi^«igSAMP 
£©S£tt5 0 GRftrm^ *^7COP, *#ff 

*s^amp, ^ft^eft©^£t «*«hmj»^ 

[0013] «^WIgAMPtC^C>-CI¥«B{C*5<!:, 
H9<c^T«fc5CC % WttSSAMPB, A*»&l5l 

^nttiO, Kjg«m*»<**^MM 1 c £ 

ffl*»6@Bi©racDa 33^6m*fi^l5IB«%afc^ 

■M«0BAMP3^5 0Q^itT&&to£>5 0 QtCfc^ 
[00 14] a3^fc^>t-y> 

^«Qr$)^tcfc^6f, ^WaSAMP^f* 

T 5 0 Q Sft^rtf 5 /c^CC . b 3 OCT 5 0 Q lc L & W ft 



3 

Sti&WJIKWiHWWR^MM I C©Wtt*«*H««l 

start t#r*r. S6ft**jw<bs«r#ac*4i» 

[0 0 15] *^7COP, K^rfHBSAM 

QKIM-tittJ: < , »*C5 0QRH-'r* j fiWfc«cfrr> 

/Co 10 

[0016] Sftil ifs§B<h* 9 v^Z-mt 

[0017] 

[ooi8] *»i8©WJSiK^^*-juc<tntf , * v 
&«*»«»4<D-f > y>^s^?: -en-en 5 

**n*n»#rtt*^t>ttfc8e*<Date, 3 6fc«# 30 

v?L 5 OQHftr— WbL/fc 

» ;b <h tfc« b T 3 6 ft & >MM t , i* $W fc 

[0019] ifc, 4:JHQ0>]KHtt'&^»-JW2. fflia 
[0 02 0] 

b. mM&mcom*zmm<Dm&m&z&m$:mmzft 

WSdiftBttD I P 1 . feJ:C/iSWiS<i-^*K0l*<^: 

SW1, SW2S:W-r*v;l/^/K>KffliS^|jgx-r^^ 
SWi, itfiSAMP 1 , AMP 2 4, CCDiMBVAM 
PI, AMP2<Dffi***-*t"£*:«>K: v $4^— K 

s^©fflig^ie»ic»isu/c^^^^cop i, cop 

2it«?ntl^o 50 
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[0 02 1] ft**, KHiSx^ ^SWtt, GSM/D 

no^x^Ak:»j^ra^MiaKTx4tt3iiiissr*5 

»iSIBD I P 1 4©SS». fe«fctf3«0|gRx<!:*ji 
H8t*S»i8H»D I P 1 4cog*££W0&*£/c#> 

[0 02 2 ] £/c Txi©*^5COP L COP 
2B, S^CD^OaSPAMP K AMP 2 K: J: Otitis *i 
fc2Htm#flo-»4Kt)Bb, APCBHHC7-/-K'* 

[0 02 3]^2K, H 1 CDiffJS&X^ ? ?SWi 4 *7 

^7COPl, COP2©*(*«rtllJEaiK:oi»TBiWr 
& e TxfflO*9^7COP 1 i8»8h4^t- F 
;W **HKSW1CD#1 hP IB. #-f*-KD 
AG KDTS- K*C«l*3nrC»4. K 
DAG 1 (DTy- KB, >##*L AG2**J:tf:3> 
-r>1fC AG4*^LTtttt3*rCC»4. 
[0 02 4] 3£>K, -f>^^>XLAG2i^>f 
>*CAG4i©8»*B l WflPatSRGl 

G 1 (DilV— KB, »«SII8D IP10i2#-hP2 

ccg^snros, 

[0 02 5] C(DKf2#- KP2CCB, E^iSIBSTL 

i <d— m&mttsti* coyfcmmvss tl i 

Sfc, I3JISSISSTL lCDfftJSB, ^t-KDA 
G2COT Ftc8i?n, ^t-KDAG2^V 
-KB, ^>f>^CAG2, -{>^^^LAG1^ 

LrSMisnroSo ccr^>f>fCAG2, >r> 
^^lag i tcrjfJSEsns^yuftJgHKB. an*" 

-hPl £lfl3#- h P3ffl(DT^V U—> 3 >£fM®J 
[0 02 6] Btt(CTxi©*7^7COP2tt, iSiH 

*LPF2G>flM8B* y-f*- KX-Y **leI8SSW2(D 
2^:*- KDAD 1 ©7^- KCCgSKStiTtiS. 
[0027] $/c y-f*- KDAD l(D7y- KB. 
> 3? L A D 2 fcj;0'3>f >f CA D 4 

>-tfCAD4icD^^B, mwmtKRD 1 ZftLXm 

SPiS^VD 1 CCgSKStiT^So y>f^-KDA 
D 1 y- KB. fl^BBD I P 1 h P 5 

cc«$^snr^-5o 

[0 02 8 ] 3 Sg5*'- HP5&CB. GiSUKKS 
TL2CD— Jg^S^^n, C(7>e2H8B8STL2©fl6«8 
B, Rx(s-^Hi*i»^"r*S»6^- hP6icS^?n 
T^Sc Sfc. eSS88STL2CDffiSSB, VAX-Y 
DAD 2 OTy-KtCgfiS3n, ^*-KDAD20 
*V-Ftt. 3>r r >1fCAD2. ^>^$LAD1 



(4) 

5 

*^L/"C««S3nrC>So CCt3>f>f'CAD2 1 
[0 02 9] J/c, 7>f^iS^ANTtt#«@S&D I 

p i */hL/-c*n-ens2#- hP2, I5^fp5 

tc*«Snxt,»S. C©»«HBDI Pitt, 
o^yXfAOlM. ^(29 0 0MHz^<Di£gff 

fl»± i 800MHz ^©^ffifi^*#«TSt8:S!l* 

^otl^. 10 
[0 03 0] C C-C#ift@KD I P Hi, 1 8 0 

^>f>fC2(b, -f>^^L2i, 9 0 0MHzS 

[0 0 3 1 ] #SftHliSD IPL #4*- K* 

^9«SW1, SW2 % d-AX7^^LPF 
2, fciW^7COPh COP2<D*&<i4- 
WaWWRCCrtiBStirt^. W*«. #«0S§D I P 1 
£fltEX-r&;W/>*;*y -f Jt/^HPF 1 , a^77^;i/ 20 

LPF2, fci^^^t- K^-f ^@S*««t4e 
aSJRBSTLl. STL2. WMj^COPI, 
COP2*s. Ift^'^ - > iSISftl i 411 5 
KStCrtfcSftTl**. £/c. #$IeI&SD I P 1 , 

FX-Y sr^HBSWl . S W 2 v 
LPF2, fcJ:ra^7COPl t COP 2 co— SP£ 

[003 2] IM3te, HI OifiiHSBAMP 1 , AMP 2 30 

[0033] ma. aw©«««is^^AT*sG 
i«a»w*»*B«A mpi-c, <> 5 - dcs ffl^ 
gPAMP^»RS3nrt^ 0 

[0 0 3 4] WBKAMPH iftWftffl^fHR^ <« 
T\ KJa&JBMMI Ct(,^CifcA5) 3 a, 3 b 
±, Ctlh<D<mmi&mMM I C 3 a. 3btCfg^£n 
fc. W««A*fi#OA*-f>t-^>^K^*i4*: 40 
»CDA#S8£lHlg82 a, 2bi, KJattflJMM I C 3 
a, 3 b {CSE«:«tftf a . 6b&cS 

0385 a. .5bi«r*HLrt>4. 
[0 03 5] A*M6IR2a. 2btt. n>r r >1t^ 

[0 0 3 6]-^ HJ*K^H»5a, 5 b tt. 

uati'^-f* a* h y yy'u^tm 

^^>^3g7, 1 0 ift^iSHP 1 2, 15t(DPatCttffl' 50 
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12, 15#, HU ■2 0TxMHF(Cttlk3ti&C£ 

[0037] ai^fflj^-r * h y ^ 75 -y >fgss7 . 

10(1 tB^^-l 2. 1 5tCgJ£3n£^SP[pJ38<!:<Z) 

a. mam*** • «»«a»**»'c*4c»ttiai« 

JlM^AZaz b y ^7-f>«H7, 10ttUJ*SE^ 
ffl3>f>K2 1a l C 3 1 afcrfrLTgiftStvrc* 

[0 03 8] 3 6cc, B«j«h^#a* h y 
m&7. 1 0(cit Si^ffiMM I C 3 a, 3 b tcWffi 
*EDM-rS/c»0>«BE«l&«JS6a, 6 bW^nt 

17a, 17b ^SE^t&taS 6a, 6bi ttftlKStt 

[0 03 9] *«9i<D«BIBBAMPtt. JM*KKCfcJS4 
CCSK-rj:^^:, 2^0ififIgPAMP 1 . AMP2ilt 

DCS(?)fa7 tcfc I > r , A - B GSM 
ffl©*JB*«**«i*AMP 1 "C\ A-BBB±SB*«DC 

[0 040] ifiifgSPAMP W % KJffiKJHMM I C 3 ( 3 
a, 3b) KjgtftSft/c, KH«A*«-9©A*-<>tf 

IB5 4««iri,»S. A*R£HW2tt, =3>r> 

[0041] tB^s^@8S5K:*5i^"Ctt, mm&mMM 
ss^*«tt'c* si'ttnttftifta-rs <t 5 tc 4 

^>lK887. 10*s«B8ht*jD, CftfccDUtfcflB 
>f>^C2 1a, C 3 1 a£^LTSJ6S*vCl>£. 

[0042] 5 hie, w*r«w h y ? y'tm 

7,10 tCtt, j^Hft&ffi££M«g 17a, 1 7 b # 

[0043] A - B HJ<D±gf5CD DCS /BS/SiKSZtff fl 
@JSAMP2<DS?ft»^l 8 0 0MH z T\ GSMfflUS 

m&mjimmffi a mpio9oomhzcd2 feomtii 
mthtc?> 0 g s Mm<Dmm%t, w«c 2 dcs 

IM<DS*«r* £ 1 8 0 0 MH z (DWSBifcft-ftlC^CC 
J:-5-CK»4^AS3Bn3»*i*s. *»?Brtt, t±5^ffl'J 

3@BttBSl7a. 17b*»WSCi"Ci«B«*fl«T 

[0 044]^bT, ta^Sl^llSgS a. 5bCc*>^ 
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^GSMgiJcDW^mv^^n^ h y ^^^-T 0 
(DHKctt, GNDiSffig&tfGNDSKl 8^iBB3 
*i, DCS«4GSM«te>a*v-f^a^hy9^|»8 
7, 1 OIH©T**l^**EB&ttoTC*S. COG 
NDIH&9, l 8ttWf«:«SE$nr*jO. WRotrr 

[0 045] *BE&tfrRB6 a, 6b, 5HMHft04He 
ife^SSl 7 a, 17 b(D*g?8S«, KJHfe\:*7S4§fiCis 

i /4 <t o tjs< snr «b io 
Wl#ttfl)i/4i»«:isrtt< i/4«ficto® 

i*«»IH<Dtt*©^^y TXJBjfi»«C*C»-C*«aSK 

«#ie*I»AMP<h, *^7COPitt, 5 0QJ:0 

& 0 20 
[0 0 4 7 ] W*if*I»AMPi, *^7COP14 

^S'&SCi^iSOK COcfc5&5 0Qcfc9fc<gl> 

> tr- # > * Tig^ 5 -s 4 tc&> ic « , mtfimuB a m 

[0 0 4 8 ] «±OJ:5a*jatt^*-^'Ctt, ^ 
iftlSPAMPi. *5f^^COPi<3[>fl^*2 0Q*CS 30 
t+^6C<h&Cj:9, 09CDa 3^e>#fc-f >b'-#>* 
*«»Qcofe<D*. b 3&CT5 0Qttt&< 5 0QJ;Di 

»WW5 0 QHttOfiejReDW^KlJt^T/hS < , ^<D 

[0050] **w©iatjais^^*-;Hicn6 

[0 05 1 ] ±IB, H3 tc^rm^WiSB 

AM Pi, H2tC7S-TJ:5CC/7^7"-7COPilSSift^ 

05, B8«:5VJ-J:5Cc. «*»«BBt*^^iOSE 
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B50WASE^iai8*cteW4 S 11. S 2 1 WS&WtoU 

/c e j^S. 2 0QS^r*»^K:tt fc 5 o Qm^(om^x 
0 4> fcfcftflW v 4 V u x h U ? ^i»HK>«»SS«9S < 0 , 
^>^>1fC2 la, C3 1 a©»iBK*?f otfi^S 

[0 05 2 ] C CD*Sm, mttmmt t) y ^7^<DS^ 
£2 OQVt^tcm^at. fi vfv. S^»«aSS:5 
0 Q T'iS^ 3 /dt^flJOiS^tC tblx LT , y £ - > n 
^»10dBiS»U lGHzftSTOEi* 

2tltC 0 

[0 05 3 ] 

5 0 Q^fti#-rcc, 5 0Q<fc9fciKlW>tf-#>* 

[ia i ] *mi<Dmm&*^*->\/<Dn&&tt7zi y 
^0r&& o 

[02] m KDaHajs^a-^ctet^s***^^ * 

3-ttly ^^OlHl^r^)€)o 

[S3] *«^(Dltt«»*^a-^OWiap<OH!l50r 

[H4] H3CD'**->B38ig'C*£ 0 
[0 5] ^^^i*^ifi|iIgBiO-f>br-^>^S^ 
£2 0 Q i Ofc»^©ilfi«S«:*jtf 4ass«SB©^o 

[06] # * ^^im*lfilisSB<h(D^>b--^>^SS^ 
£50Q, 2 0QiLfc»^)Sl 1, S 2 1^14*5* 

[07] SE*oDjgjijfc;w ftyy'5, S^j«Wag 

[08] ^^y7iS^*ilHg|J<b<D-f>f-^>X^ 

*5 o q t otcm&<Dmmmmctovzm$:im$i<D7u 

y ^70r^4c 

[09] m^ifitsSPO^n ^^0-c*4 o 

[^CDSiHJ] 

AMP1, AM P 2 • • • S^ifiiHgU 
COP1, COP2 ■ * - Xy7? 
SW - • ■ KHiKX-fir? 
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